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(37) ABSTRACT

Disclosed herein 1s an actuator module for wireless commu-
nication terminals. The actuator module comprises at least
one actuator, an upper base for receiving the actuator on a
lower surface thereof, a lower base assembled to the upper
base while defining an inner space of a predetermined volume
with respect to the upper base, and a connecting member
having a body fixed to an upper surface of the lower base. One
end of the body 1s exposed from a lower surface of the lower
base, and the other end thereof 1s electrically connected with
the actuator when the upper and lower bases are coupled to
each other. With the construction, electrical connection
between the actuator and a substrate can be conveniently
obtained with reduced manufacturing costs thereof. In addi-

tion, assembly of the actuator and the substrate can be sim-
plified via efficient use of the mner space of a terminal body.

23 Claims, 11 Drawing Sheets
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ACTUATOR MODULE OF WIRELLESS
COMMUNICATION TERMINALS

RELATED APPLICATION

The present invention 1s based on, and claims priority from,
Korean Application Number 2005-34352, filed Apr. 26, 2005,

the disclosure of which 1s incorporated by reference herein in
its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present ivention relates to an actuator module of
wireless communication terminals. More particularly, the
present ivention relates to an actuator module of wireless
communication terminals, which has a simplified terminal
structure for connecting an actuator and a substrate, and can
allow convement operation of electric connection therebe-
tween.

2. Description of the Related Art

Generally, wireless communication terminals refer to por-
table communication devices, which can transmit/receive
audio, characters and 1mages through wireless communica-
tion, such as personal communication service terminals,
smart phones, international mobile telecommunication for
the 2000s (IMT-2000), wireless local area network (LAN)
terminals, and the like.

Such a wireless communication terminal has an antenna,
such as a helical antenna or a dipole antenna, which can serve
to enhance transmission and reception sensitivity. Both heli-
cal antenna and dipole antenna are external antennas, and
protruded to an outside of the communication terminal.

Such external antennas have an advantage of a non-direc-
tional radiation characteristic. However, since these antennas
protrude from the communication terminal, there are prob-
lems 1n that the antennas are likely to be damaged by external
force, inconvenient to carry, and make 1t difficult to provide an
aesthetic appearance to the terminal.

In order to solve the above mentioned problems, planar
antennas such as micro-strip patch antennas, inverted F-type
antennas, etc. have been suggested as a built in-type antenna,
which 1s embedded 1nside the terminal without being exposed
to the outside.

FIG. 1 1s an exploded perspective view schematically 1llus-
trating a conventional wireless communication terminal in
which the built-in type antenna and an actuator are dis-
sembled from a substrate of the terminal. Referring to FIG. 1,
an antenna module 2 1s detachably attached to a substrate 1 of
a terminal body (not shown) by means of hooks.

The antenna module 2 comprises a supporter 3, a plurality
of coupling legs extending from a lower surface of the sup-
porter 3 corresponding to coupling grooves 1a formed on the
substrate 1, a plate-shaped metallic conductive portion 4
formed on an upper surface of the supporter 3, and a feeder 5
extending from the conductive portion 4, 1n which the feeder
5 1s fitted through a contact hole 15 of the substrate 1, and
clectrically connected with the substrate 1.

An actuator 10 1s additionally provided to one side of the
substrate 1. The actuator 10 comprises a vibration motor 12 to
generate vibration upon application of electric power result-
ing from receipt of call termination signals, and a speaker 11
to generate sound upon application of electric power: The
actuator 10 can comprises a pair of speakers 11 1n order to
provide effect of stereo sound.

If such an antenna module 2 1s provided as a built-in type
antenna to the terminal body, 1t 1s possible to provide the
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aesthetic appearance to the terminal, and enhance portability
thereof. However, in order to miniaturize the terminal while

maintaining or enhancing performance 1n terms of transmis-
sion/reception elficiency, and frequency receipt property of
the antenna, 1t 1s necessary to maintain or mncrease an occu-
pying area of the antenna in comparison to the area of the
antenna in a general terminal.

However, since the terminal body has a restricted accom-
modation space, 1t 1s difficult to maintain or increase the area
of the antenna 1n the miniaturized terminal, and there 1s a limit
to enhance the performance of the antenna of the mimaturized
terminal.

For electrical connection between the actuator 10 such as
the speakers 11 or the vibration motor 12 and the substrate 1,
an end of a conductive wire 13 withdrawn from the actuator
10 1s soldered to an upper surtace of the substrate, as shown in
FIG. 2a. Alternatively, as shown in FIG. 25, one end 15q of a
flexible substrate 14 withdrawn from the actuator 10 1is
inserted to a connector (not shown) of the substrate, and a
guide hole 155 for assembly 1s formed to the other end of the
flexible substrate 14.

However, such a connecting operation between the con-
ventional actuator 10 and the substrate requires a predeter-
mined amount of soldering pads, each having a predeter-
mined size, on the upper surface of the substrate, and a small
area of the pad causes electrical short between adjacent pat-
terns 1n manual soldering, increasing the frequency of defec-
tive products.

Furthermore, since soldering of the end of the conductive
wire 13 to the substrate or inserting of the flexible substrate 14
to the connector of the substrate makes the connecting opera-
tion cumbersome and complicated, there 1s a problem 1n that
productivity 1n assembling operation of the actuator to the
substrate 1s lowered.

SUMMARY OF THE INVENTION

The present invention has been made to solve the above

problems, and 1t 1s an object of the present mnvention to pro-
vide an actuator module of a wireless communication termi-
nal, which allows more convenient electrical connection
between an actuator and a substrate while reducing manufac-
turing costs thereof.

It 1s another object of the present invention to an actuator
module of a wireless communication terminal, which allows
more convenient assembly of the actuator and the substrate
via elficient use of an 1nner space defined 1n a terminal body.

In accordance with one aspect of the present invention, the
above and other objects can be accomplished by the provision
of an actuator module of a wireless communication terminal,
comprising: at least one actuator; an upper base for receiving
the actuator on a lower surface thereof; a lower base
assembled to the upper base to define an mner space of a
predetermined volume therebetween; and a connecting mem-
ber having a body fixed to an upper surface of the lower base,
one end of the body being exposed from a lower surface of the
lower base, and the other end thereof being electrically con-
nected with the actuator when coupling the upper and lower
bases.

Preferably, the actuator comprises a pair of speakers to
generate sound upon application of electric power.

Preferably, the actuator comprises a speaker to generate
sound upon application of electric power, and a vibration
motor to generate vibration upon application of electric
pOWEr.
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Preferably, the actuator comprises at least one multifunc-
tional actuator to selectively generate sound and vibration
upon application of electric power.

Preferably, the actuator comprises an anode contact termi-
nal, and a cathode contact terminal protruding from a lower
surface thereol. The anode and cathode contact terminals are
coil springs or plate springs to resiliently contact the connect-
ing member.

Preferably, the upper base has a seat portion depressed at
the lower surface thereof to allow the actuator to be seated on
the seat portion.

More preferably, the seat portion has at least one flat por-
tion formed on an 1nner surface thereol so as to be brought
into plane-to-plane contact with at least one positioning por-
tion formed on an outer surface of the actuator.

More preferably, the seat portion has at least one sound
emitting aperture to discharge the sound from the actuator to
an outside.

Preferably, the upper base comprises a plurality of vertical
protrusions formed on the lower surface thereot, and mserted
to a plurality of lower holes formed on the upper surface
thereot of the lower base.

Preferably, the lower base comprises a plurality of assem-
bly protrusions formed on the upper surface thereof, and
inserted to a plurality of fixing holes formed on the connect-
ing member.

More preferably, aiter being inserted to the fixing holes of
the connecting member, the assembly protrusions are melted
therein by heat, and fused to the connecting member.

Preferably, the lower base comprises a plurality of holding
ribs formed on the upper surface thereot, and supported by an
outer periphery of the connecting member.

Preferably, the lower base comprises a plurality of first
terminal withdrawing holes formed on the upper surface
thereol to allow one end of the connecting member to be
downwardly withdrawn therethrough.

Preferably, the actuator module further comprises a gasket
provided to a coupling interface between the upper and lower
bases to prevent sound from spreading to the outside through
the coupling interface.

Preferably, the upper and lower bases comprise dielectrics.

Preferably, the connecting member 1s a metallic conductive
member comprising at least two separate terminals.

More preferably, the separate terminals are divided by
cutting a plurality of cutting sections formed on the connect-
ing member so as to correspond to a plurality of notches
depressed on the upper surtace of the lower base.

More preferably, the separate terminals comprises a planar
terminal fixed to the upper surface of the lower base to be
clectrically connected with the actuator, and a first resilient
terminal withdrawn through the lower surface of the lower
base to be electrically connected with the substrate.

Preferably, the upper base 1s provided with at least one
radiator.

More preferably, the radiator has substantially the same
s1ze as that of the upper surface of the upper base 1n order to
maximize transmission and receipt performance of the
antenna.

More preferably, the radiator 1s an antenna pattern plate
detachably assembled to the upper surface of the upper base.

More preferably, the radiator has at least one second resil-
ient terminal integrally formed to one side thereot, and pro-

truding a predetermined length from the lower surface of the
lower base to be connected with the substrate.

More preferably, the radiator 1s an antenna pattern printed
on an outer surface of the base.
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More preferably, the radiator 1s provided with an opening
having substantially the same size as that of the sound emut-
ting hole of the upper base.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and other advantages
ol the present invention will be more clearly understood from
the following detailed description taken 1n conjunction with
the accompanying drawings:

FIG. 1 1s an exploded perspective view schematically 1llus-
trating a conventional wireless communication terminal in
which a built-in type antenna and an actuator are dissembled
from a substrate of the terminal;

FIGS. 2a and 2b are constructional views 1llustrating ter-
minals of a conventional-actuator;

FIGS. 3a and 36 shows an actuator module of a wireless
communication terminal i accordance with the present
invention, 1n which FIG. 3a 1s a perspective view illustrating
the actuator module seen from above, and FIG. 3b 1s a per-
spective view 1llustrating the actuator module seen from
below;

FIG. 4 1s an exploded perspective view 1illustrating the
actuator module of the wireless communication terminal 1n
accordance with the present invention;

FIG. 5 1s an assembly view 1llustrating an assembled state
ol an upper base and an actuator of the actuator module 1n
accordance with the present invention;

FIG. 6 1s an assembly view illustrating a method for con-
necting one actuator with one connecting member in the
actuator module of the wireless communication terminal 1n
accordance with the present invention; and

FIGS. 7a to 7e are sequential views for illustrating an
assembly operation of the actuator module of the wireless
communication terminal in accordance with the present
invention.

DESCRIPTION OF THE PR.
EMBODIMENTS

L1
Y

ERRED

Preferred embodiments will now be described 1n detail
with reference to the accompanying drawings.

As shown 1n FIGS. 3 to 6, an actuator module 100 accord-
ing to the present ivention allows connection between a
substrate and components, which generates sounds or vibra-
tion upon application of electric power, to be conveniently
performed without soldering, and maximizes efficient use of
a space within a terminal via integration with an antenna
component which serves to transmit or recerve electric waves.
The actuator module 100 comprises at least one actuator 110,

upper and lower bases 120 and 130, and a connecting member
140.

As shown in FIGS. 3 to 5, the actuator 110 1s constituted by
at least one electric component positioned at any position on
the upper base 120 to generate sound or vibration upon appli-
cation of electric power.

The upper base 120 1s a dielectric structure to recetve the
actuator 110 on a lower surface thereof, and the lower base
130 1s a dielectric structure to receive the connecting member
140 on an upper surface thereof.

When the upper and lower bases 120 and 130 are coupled,
the upper and lower bases 120 and 130 defines an inner space
of a predetermined volume therebetween to surround the
actuator 110, and provide an electrical connection between
the actuator and the connecting member, which 1s disposed to
be easily connected with the substrate.
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The actuator 110 may be constituted by a pair of speakers
111 and 112 positioned at right and leit sides to generate
stereo sound upon application of electric power. Alterna-
tively, the actuator 110 may be constituted by a speaker 111 to
generate sound upon application of electric power, and a
vibration motor 112 to generate vibration upon application of
clectric power.

Alternatively, the actuator 110 may be constituted by at
least one multifunctional actuator to selectively generate
sound and vibration upon application of electric power.

The actuator 110 comprises a cathode-contact terminal
114, and an anode-contact terminal 115 vertically protruding
a predetermined length from a lower surface thereof. Prefer-
ably, the cathode-contact terminal 114, and the anode-contact
terminal 115 are implemented by a coil spring or a plate
spring such that a free end thereot 1s brought into resilient
contact with an upper surface of the connecting member 140.

As shown 1n FIG. §, the upper base 120 has a seat portion
121 depressed a predetermined depth on the lower surface
thereol to allow the upper surface of the actuator 110 to be
seated thereon. In order to allow the actuator 110 to be always
inserted in one direction upon assembling the actuator 110 to
the upper base 120, the seat portion 121 has at least one flat
portion 123 brought into plane-to-plane contact with at least
one positioning portion 113 formed on an outer surface of the
actuator 110.

The seat portion 121 of the upper base 120 has at least one
sound emitting aperture 124 serving to easily discharge the
sound to an outside upon operation of the actuator 110.

The upper base 120 comprises a plurality of vertical pro-
trusions 125, which are formed on the lower surface thereof,
and 1nserted to a plurality of lower holes 135 formed on the
upper surface thereof when coupling the upper base 120 to the
lower base 130.

As shown 1n FIGS. 4 and 5, the lower base 130 comprises
a plurality of assembly protrusions 134, which are formed on
the upper surface thereotf, and 1nserted to a plurality of fixing
holes 144 formed 1n the connecting member 140.

After being mserted to the fixing holes 144 of the connect-
ing member 140, the assembly protrusions 134 are melted
therein by heat, and fused to the connecting member 140.
Accordingly, the connecting member 140 can be integrally
fixed to the lower surface of the lower base 130, so that the
connecting member 140 can be easily divided into a plurality
ol separate terminals 143 by cutting respective cutting sec-
tions C of the connecting member 140.

Preferably, the lower base 130 comprises a plurality of
holding ribs 133 in order to prevent the connecting member
140 from moving in the horizontal direction.

Preferably, in order to allow an efficient cutting operation
of the cutting portion C, a plurality of U-shaped or V-shaped
notches N are depressed a predetermined depth on the upper
surface of the lower base 130 at positions corresponding to
the cutting sections C of the connecting member 140 fixed to
the assembly protrusions 134.

The lower base 130 comprises a plurality of first terminal
withdrawing holes 131 formed at one side of the upper sur-
face such that one end of the connecting member 140 is
downwardly withdrawn through the lower base 130, and 1s
exposed below the lower base 130. In addition, a second
terminal withdrawing hole 132 1s formed near the first termi-
nal withdrawing holes 131 such that one end of a radiator
described below 1s withdrawn through the second terminal
withdrawing hole 132.

The actuator module further comprises a gasket 160 pro-
vided to a coupling interface between the upper and lower
bases 120 and 130, which can be formed when coupling the
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6

upper and lower bases 120 and 130 by inserting the vertical
protrusions 125 of the upper base 120 to the lower holes 135
of the lower base 130, 1n order to prevent the sound from
spreading to the outside through the coupling interface upon
operation of the actuator 110.

Meanwhile, the connecting member 140 provided to the
lower base 130 to electrically connect the actuator 110 with
the substrate 1s a conductive metal plate. When the upper and
lower bases 120 and 130 are coupled, a body of the conductive
metal plate 1s fixed to the upper surface of the lower base 130
so as to be electrically connected with the cathode-contact
terminal 114 and the anode-contact terminal 115 of the actua-
tor 110 positioned in the upper base 120, and one end thereof
1s exposed through the lower surface of the lower base 130 so
as to be connected with the substrate.

The connecting member 140 comprises at least two sepa-
rate terminals 143 connected with the cathode-contact termai-
nal 114 and the anode-contact terminal 115 of the actuator
110, respectively. The separate terminals 143 are divided by
cutting the plurality of cutting sections C provided to the
connecting member 140 so as to correspond to the plurality of
notches N depressed on the upper surface of the lower base
130 when assembling the lower base 130 to the connecting
member 140.

The separate terminals 143 comprise at least one planar
terminal 141, which 1s fixed to the upper surface of the lower
base while being electrically connected with the cathode-
contact terminal 114 and the anode-contact terminal 115 of
the actuator 110, and first resilient terminals 142, which are
withdrawn from the lower surface of the lower base 130
through the first terminal withdrawal holes 131 of the lower
base 130, and bent to resiliently contact a pattern circuit on the
substrate.

More specifically, when two actuators 111 and 112 are
provided between the upper and lower bases 120 and 130, the
connecting member 140 comprises four separate terminals
143 formed by cutting three cutting sections C, as shown 1n
FIG. 4. Alternatively, when one actuator 111 1s provided
between the upper and lower bases 120 and 130, the connect-
ing member 140 comprises two separate terminals 143
formed by cutting two cutting sections C, as shown in FIG. 6.

Meanwhile, as shown 1n FIGS. 3¢ and 4, at least one
radiator 150 1s equipped on the upper surface of the upper
base 120, and serves to convert electric signals transmitted
from the substrate within a terminal body (not shown) to
electric waves, and to radiate the electric waves to the outside.
The radiator 150 also serves to recetve an electric wave 1n a
predetermined frequency band transmitted from the outside.

Preferably, the radiator 150 has substantially the same size
as the upper surface of the upper base 120 1n order to maxi-
mize transmission and receipt performance of the antenna.

The radiator 150 1s provided with an opeming 153 having
substantially the same size as that of the sound emitting hole
124 formed on the upper surface of the upper base 120.

The radiator 150 can be formed as an antenna pattern plate,
which has a plurality of fitting holes 151 formed there-
through, and assembled to a plurality of fitting protrusions
128 formed on the upper surface of the upper base 120 such
that the radiator 150 can be detachably assembled to the upper
surface of the upper base 120. However, it should be noted
that the present invention 1s not limited to this structure, and
that the radiator 150 can be formed 1n various shapes depend-
ing on designs thereol.

Preferably, the radiator 150 1s a planar antenna such as a
micro-strip patch antenna or an inverted F-type antenna.

The radiator 150 may be an antenna pattern printed on an
outer surface of the upper base 120.




US 7,583,986 B2

7

The radiator 150 has one or more second resilient terminals
152 integrally formed thereto, and positioned on a guide rb
129 at one side of the upper base 120 when the radiator 150 1s
detachably assembled to the upper surface of the upper base
120. Each second resilient terminal 152 1s bent such that,
when the radiator 150 1s assembled to the upper surface of the
upper base 120, the second resilient terminal 152 protrudes a
predetermined length below the lower surface of the lower
base 130 through the second terminal withdrawing hole 132,
and resiliently connected with an upper surface of the sub-
strate.

At this time, the second resilient terminals 152 comprise a
power supply terminal and a grounding terminal, which are
connected with a power supply end and a grounding end
printed 1n a pattern on the substrate (not shown), respectively,
and are prevented from being brought into contact with each
other by means of the guide rib 129.

An assembling operation of the actuator module 100 of the
invention to the substrate of the terminal body (not shown)
will be described as follows. First, as shown 1in FIG. 7a, the
actuator 110 and the upper base 120 are assembled by cou-
pling the actuator 110 to the upper base 120, at which the
upper base 120 1s inverted to allow the seat portion 121 to face
upward, and the actuator 110 1s inverted to allow the cathode-
contact terminal 114 and the anode-contact terminal 115 to
face upward.

At this time, since the actuator 110 has the positioning
portion 113 formed on the outer periphery thereof, and the
seat portion 121 has the flat portion 123 formed therein 1n
order to allow the actuator 110 to be always iserted 1n a
predetermined direction upon assembly of the actuator 110
and the upper base 120, the positioning portion 113 of the
actuator 110 1s brought into plane-to-plane contact with the
flat portion 123 of the seat portion 121 when assembling the
actuator 110 to the upper base 120.

When assembling the connecting member 140 to the lower
base 130, the plurality of separate terminals 143 connected
with each other through the cutting sections C to a single body
such as the connecting member 140 1s positioned directly
above the lower base 130, as shown 1n FIG. 75.

In this state, when the fixing holes 144 of the respective
separate terminals 143 of the connecting member 140 are
inserted onto the assembly protrusions 134, an outer periph-
ery of the connecting member 140 1s held by the holding ribs
133 so as not to move left or right, and the respective first
resilient terminals 142 of the separate terminals 143 are
exposed from the lower surface of the lower base 130 through
the first terminal withdrawing holes 131 of the lower base
130. At this time, the cutting section C of the connecting
member 140 correspond to the notches N of the lower base

130.

Next, 1n a state wherein upper ends of the respective assem-
bly protrusions 134 exposed through the fixing holes 144 are
melted via heat, and fused to the connecting member 140, the
connecting member 140 are separated into the plurality of
separate terminals 143 by cutting the cutting section C of the
connecting member 140 with a cutter (not shown), so that the
separate terminals 143 are securely fixed by the assembly
protrusions 134 fused to the connecting member 140.

When coupling the upper base 120 having the actuator 110
to the lower base 130 having the separate terminals 143, the
vertical protrusions 125 of the upper base 120 are fitted to the
lower holes 135 of the lower base 130 with the upper base 12
disposed at an upper portion and the lower base 130 disposed
at a lower portion as shown in FIG. 7d. Then, the upper and
lower bases 120 and 130 are coupled to each other via the
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gasket 160 disposed at the coupling interface between the
upper and lower bases 120 and 130.

When the upper and lower bases 120 and 130 are coupled
to each other, the cathode-contact terminal 114 and the anode-
contact terminal 115 of the lower surface of the actuator 110
are connected with one end of the respective separate termi-
nals 143 fixed to the upper surface of the lower base 130 with
accuracy and resiliency. In addition, the actuator 110 1is
embedded together with the connecting member 130 within
the inner space between the upper and lower bases 120 and
130.

In an assembling operation of the radiator 150 to the upper
base 120, the radiator 150 1s integrally fixed to the upper
surface of the upper base 120 by placing the radiator 150 on
the upper surface of the upper base 120, and then inserting the
fitting protrusions 128 of the upper base 120 into the fitting
holes 151 of the radiator 150, respectively.

Then, the second resilient terminals 152 of the radiator 150
are positioned not so as to contact each other by means of the
guide rib 129 of the upper base 120 while being exposed
below the lower surface of the lower base 130 through the
second terminal withdrawing hole 132 of the lower base 130.

Accordingly, when the assembly of the upper and lower
bases 120 and 130 having the radiator 150 positioned thereon
1s mounted on the substrate (not shown), the first and second
resilient terminals 142 and 152 protruding through the lower
surface of the lower base 120 are electrically connected with
the pattern circuit on the substrate. With this structure, the
actuator 110 1s operated to generate sound or vibration via
clectric power supplied through the resilient terminals 142,
the separate terminals 143, the cathode-contact terminal 114,
and the anode-contact terminal 115.

In addition, external or internal electric waves are received
or transmitted through the radiator 150 having the second
resilient terminals 152, so that the actuator module 100 can
eificiently perform the function of an antenna.

As apparent from the above description, according to the
present mvention, the actuator module comprises the lower
base which has the actuator positioned therein, and the upper
base which has the connecting member divided 1nto the plu-
rality of separate terminals and positioned therein. With this
structure, when the upper and lower bases are coupled to each
other, the separate terminals divided before coupling the
upper and lower bases are conveniently connected with the
actuator, and when the coupled upper and lower bases are
assembled to the substrate, the first resilient terminals of the
separate terminals are electrically connected with the sub-
strate convenmiently and rapidly without soldering, so that the
actuator can be conveniently connected with the substrate,
thereby enhancing work productivity while reducing manu-
facturing costs.

In addition, according to the present invention, the radiator
1s provided to the upper base which 1s coupled to the lower
base. With this structure, when the coupled upper and lower
bases are assembled to the substrate, the second resilient
terminals of the radiator are electrically connected with the
substrate with rapid, thereby enhancing assembly productiv-
ity of the actuator having a built-in type antenna.

Furthermore, since the actuator and the radiator are inte-
grated to the assembly of the upper and lower bases, 1t 1s
possible to maximize efficient use of the 1nner space of the
terminal body while miniaturizing the communication termi-
nal.

It should be understood that the embodiments and the
accompanying drawings have been described for illustrative
purposes, and the present ivention 1s limited only by the
following claims. Further, those skilled in the art will appre-
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ciate that various modifications, additions and substitutions
are allowed without departing from the scope and spirit of the
invention according to the accompanying claims.

What 1s claimed 1s:

1. An actuator module of a wireless communication termi-
nal, comprising;:

at least one actuator having a positioning portion formed on

an outer surface thereof;

an upper base configured to recerve the actuator on a lower

surface thereof;

a lower base assembled to the upper base to define an inner

space ol a predetermined volume therebetween; and

a connecting member having a cutting section, a body fixed

to an upper surface of the lower base, one end of the body
being exposed from a lower surface of the lower base,
and the other end thereof being electrically connected
with the actuator when coupling the upper and lower
bases:

herein the connecting member 1s a conductive plate;
herein the lower base comprises a plurality of assembly
protrusions formed on the upper surface thereof, and
iserted to a plurality of fixing holes formed on the
connecting member; and

wherein, after being inserted to the fixing holes of the

connecting member, the assembly protrusions are
melted therein by heat, and fused to the connecting
member.

2. The actuator module according to claim 1, wherein the
actuator comprises a pair of speakers to generate sound upon
application of electric power.

3. The actuator module according to claim 1, wherein the
actuator comprises a speaker to generate sound upon appli-
cation of electric power, and a vibration motor to generate
vibration upon application of electric power.

4. The actuator module according to claim 1, wherein the
actuator comprises at least one multifunctional actuator to
selectively generate sound and vibration upon application of
clectric power.

5. The actuator module according to claim 1, wherein the
actuator comprises an anode-contact terminal, and a cathode-
contact terminal protruding from a lower surface thereof.

6. The actuator module according to claim 5, wherein the
anode and cathode contact terminals are coil springs or plate
springs to resiliently contact the connecting member.

7. The actuator module according to claim 1, wherein the
upper base has a seat portion depressed at the lower surface
thereol to allow the actuator to be seated on the seat portion.

8. The actuator module according to claim 7, wherein the
seat portion has at least one flat portion formed on an 1nner
surface thereot so as to be brought into plane-to-plane contact
with the positioning portion formed on an outer surface of the
actuator.

9. The actuator module according to claim 7, wherein the
seat portion has at least one sound emitting aperture to dis-
charge the sound from the actuator to an outside.
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10. The actuator module according to claim 1, wherein the
upper base comprises a plurality of vertical protrusions
formed on the lower surface thereot, and inserted to a plural-
ity of lower holes formed on the upper surface of the lower
base.

11. The actuator module according to claim 1, wherein the
lower base comprises a plurality of holding ribs formed on the
upper surface thereot, and supported by an outer periphery of
the connecting member.

12. The actuator module according to claim 1, wherein the
lower base comprises a plurality of first terminal withdrawing
holes formed on the upper surface thereot to allow one end of
the connecting member to be downwardly withdrawn there-
through.

13. The actuator module according to claim 1, further
comprising: a gasket provided to a coupling interface
between the upper and lower bases to prevent sound from
spreading to the outside through the coupling interface.

14. The actuator module according to claim 1, wherein the
upper and lower bases comprise dielectrics.

15. The actuator module according to claim 1, wherein the
connecting member 1s a metallic conductive member com-
prising at least two separate terminals.

16. The actuator module according to claim 135, wherein the
separate terminals are divided by cutting a plurality of cutting
sections formed on the connecting member so as to corre-
spond to a plurality of notches depressed on the upper surface
of the lower base.

17. The actuator module according to claim 15, wherein the
separate terminals comprises at least one planar terminal
fixed to the upper surface of the lower base to be electrically
connected with the actuator, and first resilient terminals with-
drawn through the lower surface of the lower base to be
clectrically connected with the substrate.

18. The actuator module according to claim 1, wherein the
upper base 1s provided with at least one radiator.

19. The actuator module according to claim 18, wherein the
radiator has substantially the same size as that of an upper
surface of the upper base in order to maximize transmission
and receipt performance of the antenna.

20. The actuator module according to claim 18, wherein the
radiator 1s an antenna pattern plate detachably assembled to
an upper surface of the upper base.

21. The actuator module according to claim 18, wherein the
radiator has at least one second resilient terminal integrally
formed to one side thereof, and protruding a predetermined
length from the lower surface of the lower base to be con-
nected with the substrate.

22.'The actuator module according to claim 18, wherein the
radiator 1s an antenna pattern printed on an outer surface of
the base.

23.The actuator module according to claim 18, wherein the
radiator 1s provided with an opening having substantially the
same size as that of the sound emitting hole of the upper base.
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